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The course information as follows may be subject to change, either during the session because of unforeseen
circumstances, or following review of the course at the end of the session. Queries about the course should be
directed to the course instructor.
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1. R4 Course Title
Stochastic calculus and their applications in finance
2. #2% & Department of Mathematics
Originating Department
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) Instructor(s), Affiliation& | Jie Xiong, Chair Professor, Department of Mathematics
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# % B+ Course Objectives

With the fast development of mathematical finance in recent years, stochastic calculus has been
widely used in finance. This course is designed as the first courses in financial calculus for students
having a good background in mathematics. After learning this course, students should understand
the key concepts in stochastic analysis such as martingales and change of measure and some deep
properties of Brownian motion process. The students should also be able to apply the basic methods
and tools learning from this course such as the Ito’s formula and the Black-Scholes pricing formula
in practical problems in finance.
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Fik %> BiR Learning Outcomes

After completing this course, students should master the basic concepts and methods in stochastic analysis. After
learning this course, the students should be familiar with a range of methods and techniques for solving real life
problems in finance. In particular, after learning this course, the students should be able

1. to master the basic knowledge, deeply to understand and master the nature of the definitions, theorems,
principles and formulae. After the study, the students should be able not only to remember the above concepts and the
basic laws, but also deeply to understand some difficult theoretic conclusion with fully applications and examples.

Students can know how to use these theoretic conclusions first and then know how to make the strict proofs

2. to understand the exact probabilistic meaning of these concepts and could fully master the related conclusions and
then could apply them in many different problems.

3. to train the ability of thinking and to enhance the ability to Pay attention to the newly and recently obtained

conclusions ;

4. To improve the ability of solving practical problems. After learning this course, students should also be able to
apply the basic methods and tools learning from this course such as the Ito’s formula and the Black-Scholes pricing
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formula in practical problems in finance.
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Course Contents (in Parts/Chapters/Sections/Weeks. Please notify name of instructor for course section(s), if
this is a team teaching or module course.)

Sectionl

Brownian motion (16 hours)

Definition of the process; Levy’s construction of Brownian motion; The reflection principle and scaling;

Martingales in continuous time

Section 2

Stochastic calculus(16 hours)

Stochastic integration; Ito’s formula; Integration by parts; Stochastic Fubini Theorem ; The Girsanov
Theorem; The Brownian Martingale Representation Theorem; The Feynman—Kac representation

Section 3

The Black-Scholes model(16 hours)

The basic Black—Scholes model; Black—Scholes price and hedge for European options ;Foreign exchange
;Dividends; Bonds ;Market price of risk.

bt R B 5% %k Textbook and Supplementary Readings

Textbook:

Alison Etheridge, A course in financial calculus. Cambridge University Press 2002

Supplementary Readings:

1. loannis Karatzas, Steven Shreve, Brownian Motion and Stochastic Calculus
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2 Rene Schilling, Brownian Motion: An Introduction to Stochastic Processes.
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Curriculum Planning and Review Committee, Department of Mathematics




